Canine distemper virus (CDV) has been reported worldwide in wild carnivores and has been cited as the cause of population declines in some species. Crab-eating foxes (Cerdocyon thous) from El Palmar National Park, Argentina, were observed either dead or exhibiting clinical neurologic signs. Samples were taken from two individuals that were later found to be positive for CDV by direct immunofluorescence in brain tissue. Based on molecular studies, the CDV strain had a high percentage of identity compared to CDV strains affecting dogs in Argentina. This is the first report of CDV infection in wild carnivores in Argentina.
Viral diseases make up 56% of pathogens threatening wild carnivore populations worldwide (Pedersen, 2007) , and canine distemper (CD) is probably the most important of these diseases. Several epidemic events originating in domestic dogs have been well studied and documented in wild carnivores (Alexander and Appel, 1994; Cleaveland et al., 2000) . Susceptibility to canine distemper virus (CDV) has been observed in gray fox (Urocyon cinereoargenteus; Davidson et al., 1992) , African wild dog (Lycaon pictus; Van de Bildt et al., 2002) , black-footed ferret (Mustela nigripes; Williams et al., 1998) , African lions (Pantera leo), and spotted hyenas (Crocuta crocuta; RoelkeParker et al., 1996) . Recently, CDV was determined to be the cause of death of a crab-eating fox (Cerdocyon thous) in Brazil (Megid et al., 2009) .
During 2006, an apparent decrease in the population of crab-eating foxes in El Palmar National Park, Entre Ríos Province, Argentina (31u519S, 58u139W) was noted by the park rangers who regularly patrol the park and keep a record of wildlife sightings. Coinciding with this apparent population reduction, six foxes were found dead that same year. In 2007, three foxes were observed with locomotion problems (paresis), and an adult male crab-eating fox showing clinical neurologic signs (paresis, self mutilation, chewing, and abnormal behavior) was discovered inside the park buildings, beside the decomposing carcass of another crabeating fox (only bones and hair remained). A few days later, a female fox was found dead and partially scavenged. The male with neurologic signs was euthanized, and necropsies were performed on both animals. Due to the aforementioned clinical signs observed in one of the animals, priority was given to analyses for rabies and CDV. The heads of both foxes were sectioned and sent refrigerated to Luis Pasteur Zoonosis Institute (Av. Diaz Velez 4821, Buenos Aires, Argentina) for rabies diagnosis using direct immunofluorescence and confirmation by biologic tests. Once rabies was ruled out as a cause of death, sections of cerebrum and cerebellum, which were stored frozen at 270 C, were sent to the Veterinary School of the University of Buenos Aires to be analyzed by direct immunofluorescence with monoclonal anti-CDV antibodies. Park workers had frozen the dead animals, which destroyed tissue structure and made it impossible to obtain valid diagnostic histopathologic results.
Both animals were found to be positive for CDV by direct immunofluorescence. Subsequently, samples of cerebrum and cerebellum from the euthanized male (samples from the female were in poor condition) were sent to the Animal Virology Center (Centro de Ciencia y Tecnología ''Dr. Cesar Milstein'' CONICET) for molecular analysis. Total RNA was extracted directly from the frozen cerebellum sample with TrizolHReagent (Life Technologies, Carlsbad, California, USA) following manufacturer's instructions. A reverse transcription-polymerase chain reaction (RT-PCR) analysis was performed on this sample to detect a 287 base-pair (bp) fragment within the highly conserved region of the NP gene of CDV. No positive results were obtained from the original RNA extracted from cerebellum or RNA dilutions (23, 24), while positive controls (vaccine strains and local CDV dog strains) gave the expected molecular weight bands (data not shown). Primer sequences were as reported by Frisk et al. (1999) . Because no specific bands of the NP gene were obtained, the sample was further screened by amplification of an 871-bp fragment of the H gene with the primers CDVF10B and CDV-R10 (Hashimoto et al., 2001) . In this case, we were able to detect this amplicon (position 7991-8861 of the CDV Ond strain) in the fox sample, which was then digested with the restriction enzyme NdeI (Promega, Madison, Wisconsin, USA), and sequenced. Two fragments were observed as consistent with local CDV dog strains (Calderon et al., 2007) . For sequencing, the blunt-ended 871 bp was cloned into the pGEMH-T vector (Promega). Competent cells (Escherichia coli DH5a) were transformed, plated on LB/ampicillin/isopropyl b-D-thiogalactoside/5-bromo-4-chloro-3-indolyl-b-D-galactoside plates, and incubated overnight at 37 C. Two recombinant plasmids were sequenced in both directions (sp6 and T7) by Macrogen Inc. (Rockville, Maryland). Sequence analysis was performed using Clustal W. The H gene amino acid (aa) sequence accession numbers in the GenBank database are as follows: Arg 1 (AM422846), Arg 2 (AM-422847), Arg 3 (AM422848), Arg 23 (AM-422868), 111/03B Italian dog (DQ494319), 207/00 RedfoxItaly (DQ228166), and vaccine strains are: Snyder Hill (AAG15490), Convac (CAA84626), and Onderstepoort (AAC26995). The sequence obtained from this report is CDV Fox Arg 2007 (EU624414).
Molecular analyses of the 871-bp fragment in the H gene obtained from the CDV fox strain showed a high degree of identity when compared with CDV strains from dogs in Argentina (95.2-99.3%). In contrast, the fox strain showed a lower (89-90.3%) degree of identity with vaccine strains used as controls (Table 1 and Fig. 1 ). To our knowledge, this is the first report of CDV infection in free-ranging wild carnivores in Argentina. Megid et al. (2009) recently reported CDV infection in the same fox species in Brazil. Both almost-simultaneous reports alert us to the fact that domestic dog viruses could pose a threat to wild carnivores in the region.
While clinical symptoms and serologic and histopathologic evidence led to the suspicion of distemper infection in a fox (Pseudalopex griseus) in Chile (Gonzá lezAcuñ a et al., 2003) and in another suspected episode in the same species in 2003 (Berríos and Duran, 2005) , the presence of the virus could not be confirmed in these cases. Neurologic manifestations of CDV in dogs may include hyperesthesia, seizures, cerebellar and vestibular signs, and paraparesis or tetraparesis (i.e., involuntary twitching of muscles in a forceful simultaneous contraction, often leading to ''chewing gum'' fits). Symptoms, however, can be highly variable due to differences in species, age, viral strain, and immune status of the host (Williams et al., 1998; Deem et al., 2000) . In our study, the observed clinical signs were not pathognomonic but were compatible with CDV infection. Therefore, the detection of CDV in brain tissue, the clinical signs observed, and the fact that wild carnivores are highly susceptible to the virus (Deem et al., 2000) support the hypothesis that the cause of death was CD. Even though Aujesky disease could be considered as an alternative diagnosis in these cases, and there were insufficient samples to rule it out, our diagnosis of CD was confirmed by the presence of CDV. In Argentina, CD is very common in dogs, while Aujesky disease has not been reported in either wild or domestic carnivores. Unfortunately there have been no previous serologic studies of the fox population or on-site monitoring of crabeating fox populations. The only historic information prior to these events was registered in the observations and reports of park rangers. Park rangers had never observed animals with these clinical signs since the creation of the national park in 1965 (G. Gill, pers. comm.) . Reports of dead animals began in 2006, 6 mo after a plan for the control of exotic species was initiated in the park. This plan authorized the entrance of hunters and their dogs into the protected area. Also, adjacent to the park, there is a high density of unvaccinated free-roaming dogs belonging to local residents. In addition, tourists are allowed to enter the park with their dogs. Regretfully, there is no local veterinarian (the closest is 50 km away) who could provide us with information on a possible CDV epidemic in local dogs at the same time of these observations in foxes. Regardless, CD is common in Argentina, and numerous opportunities exist for interactions between dogs and foxes. Nonetheless, the possibility that the virus might be endemic in the park's carnivore community should not be excluded. However, circulation in wild carnivores over a long period of time warrants some phylogenetic divergence, so given the similarity of the isolated strain with domestic dog viruses, it is very probable that infection was recent, and that dogs played a role in its introduction. In El Palmar National Park, crab-eating foxes live in sympatry with other wild carnivore species, such as the gray fox (Lycalopex gymnocercus), and species declared to be of special interest such as the neotropical river otter (Lontra longicaudis), crab-eating raccoon (Procyon cancrivorus), and the lesser grison (Galictis cuja), which could also be potentially susceptible. Mortality or morbidity in these species was not observed, and their populations apparently are not declining; however, these species are not as conspicuous and regularly observed as crab-eating foxes, so disease-related morbidity and mortality could be underestimated.
Although the data gathered are not enough to confirm a causation link between CDV and the fox population decline, the facts and context here documented are suggestive of a CD epidemic in the fox population of El Palmar National Park. Disease prevention strategies in conservation areas in Argentina are scarce, and risk of disease transmission between populations of wild and domestic animals is highly feasible. In this light, the integration of health sciences with conservation policies will be pivotal in promoting preventive health measures, particularly in protected areas and their buffer zones.
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